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(57) A nnethod is disclosed for operating a mobile 
station, where the method includes steps of: (A) trans- 
mitting a first message from a first mobile station to a 
second mobile station; in response to receiving the first 
message, (B) transmitting a second message from the 
second mobile station to the first mobile station, the sec- 
ond message comprising data, such as GPS-derived 
data, for specifying a current location of the second mo- 
bile station; in response to receiving the second mes- 
sage, (C) storing the second message in the first mobile 
station, and (D) detemnining a difference between the 
current location of the second mobile station and a cur- 
rent location of the first mobile station. The method fur- 
ther includes a step of (E) displaying a message to a 
user of the first mobile station for providing the user with 
Intormation for enabling the user to reduce the differ- 
ence towards zero. The steps D and E can be iterated 
a plurality of times as the distance between the first and 
second mobile stations 10 is reduced towards zero, 
such as each time that the user retrieves the second 
message for display. The first and second messages are 
preferably text-containing messages, such as SMS or 
MMS or e-mail messages. The step (A) of transmitting 
the first message from the first mobile station to the sec- 
ond mobile station is an optional step. 
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Description 

[0001] This invention relates generally to wireless mo- 
bile communications systems and methods and, in par- 
ticular, relates to mobile stations that include a location 
detemnination function, such as one provided by the sat- 
ellites of the Global Positioning System (GPS), and a 
user message function, such as one provided by a wire- 
less network Short Message Sen^ice (SMS) function or 
enhancements thereto. 

[0002] As the capabilities of wireless mobile commu- 
nications systems evolve it has become feasible to in- 
clude some type of position location function in the mo- 
bile station itself. The mobile station could be, for exam- 
ple, a handheld communications device, such as a cel- 
lular telephone or a personal communicator, or a wire- 
less temitnal of a type that is installed within a vehicle 
(e.g., a earphone). The location determination function 
could be based on, for example, Observed Time Differ- 
ence (OTD) data, Timing Advance (TA) data, Time Of 
Arrival (TOA) data, or, more typically, on GPS or Differ- 
ential GPS (DGPS) data. 

[0003] As the capabilities of wireless mobile commu- 
nications systems have evolved it has also become fea- 
sible to include a flexible text messaging capability, such 
as one provided by SMS or by electronic mail (e-mail), 
whereby a community of two or more users are enabled 
to communicate with one another in a real-time or sub- 
stantially real-time manner 

[0004] The inventor has realized that an important as- 
pect of this type of user community, which was not ad- 
equately addressed heretofore, is an ability for the indi- 
vidual users to become aware of the locations of the oth- 
er members of the user community. While this infomna- 
tion could be delivered verbally, in some situations it will 
be desirable to use only the text messaging facility of 
the mobile station(s). 

[0005] Also, in some situations it will be desirable for 
two users to physically meet. In this case the location 
function in the mobile station(s) can be used to deter- 
mine the user's present location, who can then pass this 
infomnation on to the other mobile stations using, for ex- 
ample, the SMS functionality. However, the entry of a 
user's location information, such as latitude and longi- 
tude, can be laborious and prone to error. Also, the user 
may not be familiar with the names of local landmarics, 
thereby further complicating the task of providing a sec- 
ond mobile station user with a suffbient amount of in- 
formation to accurately locate the first mobile station us- 
er. 

[0006] Another complication to be considered when 
using the GPS location function is the intentional deg- 
radation of the positioning signals transmitted by the 
GPS satellites (Icnown as Selective Availability (SA)). 
This intentionally introduced enror currently limits the ac- 
curacy of GPS to about 50 meters to 1 00 meters. While 
there is a known technique (Differential GPS or DGPS) 
to overcome the SA limitation, which employs a refer- 
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ence position and reference GPS, this is typically a serv- 
ice for which a subscriber must pay. 
[0007] It is a first object and advantage of this inven- 
tion to provide an improved technique for sending loca- 
5 tion information from a first mobile station user to a sec- 
ond mobile station user. 

[0008] It Is another object and advantage of this in- 
vention to provide a technique for transmitting GPS lo- 
cation information from a first mobile station user to a 

10 second mobile station user. 

[0009] It is a further object and advantage of this in- 
vention to provide a text message-based technique for 
transmitting GPS location infomnation from a first mobile 
station user to a second mobile station user, for deter- 

'5 mining but once or repetitively a relative difference be- 
tween the locations of the two mobile stations, and for 
presenting instructions (e.g., distance and direction) for 
. enabling the first mobile station user to locate the sec- 
ond mobile station user, 

20 [0010] The foregoing and other problems are over- 
come and the objects of the invention are realized by 
methods and apparatus in accordance with embodi- 
ments of this invention. 

[0011] A method is disclosed for operating a mobile 

25 station, where the method includes steps of: (A) trans- 
mitting a first message from a first mobile station to a 
second mobile station; in response to receiving the first 
message, (B) transmitting a second message from the 
second mobile station to the first mobile station, the sec- 

30 end message comprising data, such as GPS-derived 
data, for specifying a current location of the second mo- 
bile station; in response to receiving the second mes- 
sage, (C) storing the second message in the first mobile 
station, and (D) determining a difference between the 

35 current location of the second mobile station and a cur- 
rent location of the first mobile station. The method fur- 
ther includes a step of (E) displaying a message to a 
user of the first mobile station for providing the user with 
information for enabling the user to reduce the differ- 

40 ence towards zero. The first and second messages are 
preferably text-containing messages, such as SMS or 
MMS or e-mail messages. 

[0012] The step (A) of transmitting the first message 
from the first mobile station to the second mobile station 

45 is an optional step, as the second mobile statton may 
autonomously transmit its location Information. 
[0013] The steps (D) and (E) can be iterated a plurality 
of times as the distance between the first and second 
mobile stations 10 is reduced towards zero, such as 

50 each time that the user retrieves the second message 
for display. 

[0014] The above set forth and other features of the 
invention are made more apparent in the ensuing De- 
tailed Description of the Invention when read in conjunc- 
S5 tion with the attached Drawings, wherein: 

Fig. 1 is a simplified block diagram of a wireless 
communications system that Is constructed and op- 
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erated in accordance with the teachings of this in- 
vention; 

Fig. 2 depicts an exennplary message block that 
contains location infoimation; s 

Fig. 3 is a logic flow diagram Illustrating a method 
in accordance with the teaching of this invention; 
and 

10 

Fig. 4 depicts an example of the display of the mo- 
bile station when showing a representation of a dig- 
ital compass to the user. 

[0015] Referring to Fig. 1 , there is illustrated a simpli- 
fied block diagram of an embodiment ot a wireless com- 
munications system 1 that includes a plurality of mobile 
stations 1 0. Two mobile stations (MSs) are shown in the 
Figure, with one being designated MS#1 and the other ^ . 
MS#2. Fig. 1 also shows an exemplary network operator 20 

2 having, for example, a mobile switching center (MSG) 

3 for connecting to a telecommunications network, such 
as the Public Switched Telephone Network or PSTN, at 
least one base station controller (BSC) 4. and a plurality 

of base transceiver stations (BTS) 5 that transmit in a 25 
fon/vard or downlink direction both physical and logical 
channels to the mobile stations 10 in accordance with a 
predetermined air interface standard. It is assumed that 
a reverse or uplink communication path exists from the 
mobile station 10 to the network operator, which con- 30 
veys mobile originated access requests and traffic, in- 
cluding the location-containing text messaging in ac- 
cordance with an aspect of these teachings. 
[001 6] In the presently preferred, but not limiting, em- 
bodiment of these teachings, the air interface standard 35 
can conform to any standard that enables messaging to 
occur with the mobile stations 1 0, such as text messag- 
ing. As such, and by example, both Time Division Mul- 
tiple Access (TDM A) and Code Division Multiple Access 
(CDMA) air interfaces and protocols can be used. 40 
[0017] In the ensuing description it wilt be assumed 
that the text messaging facility is one based on SMS, 
and as such the network operator 2 also includes a Short 
Message Service Center (SMSC) that receives and for- 
wards SMS messages tor the mobile stations 10. How- 45 
ever, the teachings of this invention are not limited to 
the use of SMS, and any wireless messaging technique 
that Is capable of conveying mobile station location in- 
fomnation can be used, including e-mail and Supple- 
mentary Data Services. Furthermore, enhancements to so 
SMS can be used, such as one under development and 
known as Multimedia Messaging Sen^ice (MMS), 
wherein image messages, video messages, audio mes- 
sages, text messages, executables and the like, and 
combinations thereof, can be transferred between a net- 55 
work and a mobile station. As such, the messaging com- 
ponent of these teachings Is not Intended to be limited 
to only simple text messaging, or to any one specific 



type of messaging protocol or functionality. 
[0018] It should also be realized that there is no re- 
quirement that MS#1 and MS#2 be wirelessly coupled 
to different BTSs 5, as they could be located within the 
same cell, and served by the same BTS 5. It should also 
be realized that there is no requirement that MS#1 and 
MS#2 be wirelessly coupled to the same network oper- 
ator 1 . That is, MS#1 could be wireless coupled to a first 
network operator (e.g., a GSM network operator), while 
MS#2 is wirelessly coupled to a second network opera- 
tor (e.g., an ANSI-136 or a CDMA network operator). 
[0019] The mobile station 1 0 typically includes a mi- 
crocontrol unit (MCU) 12 having an output coupled to 
an input of a display 1 4 and an input coupled to an output 
of a keyboard or keypad 16. The mobile station 1 0 may 
be considered to be a handheld radiotelephone, such 
as a cellular telephone or a personal communicator The 
mobile station 1 0 could also be contained within a card 
or module that is connected during use to another de- 
vice. For example, the mobile station 1 0 could be con- 
tained within a PCMCIA or similar type of card or module 
that is installed during use within a portable data proc- 
essor, such as a laptop or notebook computer, or even 
a computer that is wearable by the user. 
[0020] The MCU 12 is assumed to include or be cou- 
pled to some type of a memory 1 3, including a read-only 
memory (ROM) for storing an operating program, as 
well as a random access memory (RAM) for temporarily 
storing required data, scratchpad memory, received 
SMS messages, and the like. A separate, removable 
SIM (not shown) can be provided as well, the SIM stor- 
ing, for example, a preferred Public Land Mobile Net- 
work (PLMN) list and other subscriber-related informa- 
tion. The ROM is assumed, for the purposes of this In- 
vention, to store a program enabling the MCU 12 to ex- 
ecute the software routines required to operate on the 
location data, calculate a relative location of the mobile 
station to another mobile station, and provide a suitable 
user Interface (Ul), via display 14 and keypad 16, with 
a user 

[0021] The mobile station 1 0 also contains a wireless 
section that includes a digital signal processor (DSP) 1 8, 
or equivalent high speed processor, as well as a wire- 
less transceiver comprised of a transmitter 20 and a re- 
ceiver 22, both of which are coupled to an antenna 24 
for communication with the network operator 1 . 
[0022] For the purposes of this Invention the mobile 
stations 1 0 are also considered to Include some type of 
location-determination function, such as one based on, 
for example, Observed Time Difference (OTD) data, 
Timing Advance (TA) data, Time Of Arrival (TOA) data, 
or, more typically, on GPS or Differential GPS (DGPS) 
data. As such, MS#1 and MS#2 are both assumed to 
contain or be coupled to a GPS module 26. The GPS • 
module 26 is assumed to be capable of acquiring and 
receiving signals from GPS satellites 28, and to have a 
capability to calculate the location (latitude and longi- 
tude, and typically elevation as well) from the received 
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signals. The operation of the GPS modules 26 is well 
known, and chip sets that implement the GPS functions 
are connmercially available. As such , the specifics of the 
operation of the GPS modules 26 will not be discussed 
herein, except to note that each of the GPS nnodules 26 
provides an output to the associated MGU 12 for con- 
veying the calculated location information (at least lati- 
tude and longitude) of the mobile station 1 0. 
[0023] In operation, assume that the user of MS#1 
makes a location inquiry (optional) to the user of MS#2 
by sending a first message to MS#2. The first message 
could be, for example, a SMS message, a MMS mes- 
sage, an e-mail, or even a voice call. In response to re- 
ceiving thejocatjon Inquiry messageriSe use^^ MS#2 
' causes MS#2 to provide the location information to 
MS#1 (or the location infoifnaTTon is provided automat- 
ically), via network operator 1, using SMS, MMS or 
some other messaging capability (e.g., e-mail). 
[0024] In an altemative embodiment of this invention 
the location inquiry message need not be sent, and 
MS#2 may autonomously transmit Its current location 
Infomiation. This could occur on a periodic basis (e.g., 
every five minutes), or in response to some triggering 
event, such as entering a new cell, etc. 
[0025] I n this case the MS#2 can address its message 
(e.g., a SMS message) to some trustworthy, known 
phone number, such as a friend or family member. The 
MS#2 may thus reveal its position autonomously, for ex- 
ample to notify MS#1 , without an explicit inquiry from 
MS#1 . However, in many cases the MS#2 will reveal its 
position In response to an Inquiry by, for example, voice 
or SMS. For the voice case the user may simply press 
a key (e.g., a soft key) to cause the current location of 
the mobile station to be transmitted to the caller's mobile 
station. 

[0026] Note should be made of the fact that MS#1 
may include its own position within the location Inquiry 
sent to MS#2, if the inquiry is made using SMS, MMS, 
e-mail or the like. 

[0027] Referring briefly to Fig. 2, there is shown an 
exemplary message block (MB) that contains the loca- 
tion information, and whteh can optionally contain, for 
example, header information, other text Infonnation, 
and other infonnation, such as parity bits and the like. 
[0028] MS#1 receives the message block MB, stores 
it into the memory 1 3, and extracts the location Inf omna- 
tion portion, which is preferably expressed in plain text 
to ensure maximal compatibility. MS#1 then compares 
its current location, as output from its associated GPS 
module 26, with the received location information and 
computes a relative position difference between MS#1 
and MS#2. For example, the difference between the lo- 
cations of MS#1 and MS#2, assuming that the locations 
are expressed in latitude and longitude (e.g., degrees, 
minutes, seconds) is converted to linear distance (e.g., 
1200 meters at some relative bearing or heading). The 
location difference is then attached to or merged with 
the SMS, MMS or other type of message that the user 



of MS#1 is reading, or is otherwise displayed using dis- 
play 1 4. 

[0029] It should be noted at this point that no changes 
are required to the software of the network operator 1 . 

5 and furthennore the technique is compatible with an in- 
stalled base of mobile stations that do not possess this 
functionality. That is, if the mobile station does not sup- 
port the teachings of this Invention, then it may simply 
not reply to the location Infomnation inquiry, or if the mo- 

10 bile station receives the location information, it may sim- 
ply indicate that it was received. 
[0030] The location information could be manualJy at- 
tached by the user, via the mobile station Ul, at the end 
of the reply SMS message, or anywhere in the SMS 

?5 message (there can be many location tags within a sin- 
gle SMS or other type of message). Alternatively, the 
SMS message structure could Itself have predefined 
fields for containing the location information. That Is, a 
specific type of SMS or other type of reply message may 

20 be defined that automatically obtains, inserts and trans- 
mits the location information when queried by another 
mobile station 10. Altematively, the location of mobile 
station 1 0 could be automatically attached to each SMS 
or other type of message that is transmitted by the mo- 

2s bile station 10. i-iowever, it should be kept in mind that 
a particular user may not wish to reply to every location 
query received from another mobile station 1 0, and in 
some cases may even wish to provide an erroneous lo- 
cation. As such, the automatic attachment of location 

30 infonnation may be overridden by the user, or it may be 
accorhplished in accordance with some user-defined 
protocol, or it may be performed for only a select class 
of Inquiring mobile stations. 

[0031 ] Further in accordance with the teachings herein, 

35 a dynamic SMS (DSMS) message is provided that is dis- 
played to the user In a dynambally changing manner, de- 
pending on the current difference in locations between the 
two users (or some reference or beacon location (s)). The 
use of the location of MS#2 as a reference or beacon also 

40 has the benefit of reducing the adverse effect of the GPS 
SA, as will be described in further detail below. In this em- 
bodiment the mobile station 1 0 recognizes the location In- 
formation in the received SMS message, and then up- 
dates the location infomnation as the location infonnation 

45 changes. This can ailso encompass the relative location 
infonnation that is compared to the other mobile station. 
The updating can be done automatically by the mobile sta- 
tion 10, such as every 10 seconds, or whenever the loca- 
tion changes by some amount. Alternatively, the updating 

50 can be performed manually in response to the user read- 
ing and re-reading the SMS message received from the 
MS#2. As before, the location information or location 
"tags" can be provided within the SMS text (within the cur- 
rently allocated 160 characters), or it may be attached to 

55 the SMS message structure. The format may be, in a plain 
text example: 

<Lat23o15,Long138o1 7>, or<N23o15'32",E138o17'28% 
I.e.. latitude 23 degrees, 15 minutes, longitude 138 de- 
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signals. The operation of the GPS modules 26 is well 
known, and chip sets that implement the GPS functions 
are commercially available. As such, the specifics of the 
operation of the GPS modules 26 will not be discussed 
herein, except to note that each of the GPS modules 26 
provides an output to the associated MGU 12 for con- 
veying the calculated location infomiation (at least lati- 
tude and longitude) of the mobile station 1 0. 
[0023] In operation, assume that the user of MS#1 
; makes a location inquiry (optional) to the user of MS#2 
by sending a first message to MS#2. The first message 
could be, for example, a SMS message, a MMS mes- 
sage, an eHTiail, or even a voice call. In response to re- 

- ceiving the locatipn inquiry message7tAejyse^^ MS#2 
' causes MS#2 to provide the location information to 
MS#1 (or the location informarronls provided automat- 
ically), via network operator 1, using SMS, MMS or 
some other messaging capability (e.g., e-mail). 
[0024] In an altematlve embodiment of this Invention 
the location inquiry message need not be sent, and 
MS#2 may autonomously transmit its current location 
infonnation. This could occur on a penodic basis (e.g., 
every five minutes), or in response to some triggering 
event, such as entering a new cell, etc. 
[0025] I n this case the MS#2 can address its m essage 
(e.g., a SMS message) to some trustworthy, known 
phone number, such as a friend or family member. The 
MS#2 nnay thus reveal its position autonomously, for ex- 
ample to notify MS#1, without an explicit inquiry from 
MS#1 . However, in many cases the MS#2 will reveal its 
position In response to an inquiry by, for example, voice 
or SMS. For the voice case the user may simply press 
a key (e.g., a soft key) to cause the current location of 
the mobile station to be transmitted to the caller's mobile 
station. 

[0026] Note should be made of the fact that MS#1 
may include Its own position within the location inquiry 
sent to MS#2, if the inquiry is made using SMS, MMS, 
e-mail or the like. 

[0027] Referring briefly to Fig. 2, there is shown an 
exemplary message block (MB) that contains the loca- 
tion infonnation. and whk:h can optionally contain, for 
example, header information, other text information, 
and other infomrtation, such as parity bits and the like. 
[0028] MS#1 receives the message block MB, stores 
It into the memory 13, and extracts the location infonna- 
tion portion, which is preferably expressed in plain text 
to ensure maximal compatibility. MS#1 then compares 
its current location, as output from its associated GPS 
module 26, with the received locatbn information and 
computes a relative position difference between MS#1 
and MS#2. For example, the difference between the lo- 
cations of MS#1 and MS#2, assuming that the locations 
are expressed in latitude and longitude (e.g., degrees, 
minutes, seconds) Is converted to linear distance (e.g., 
1200 meters at some relative bearing or heading). The 
location difference is then attached to or merged with 
the SMS, MMS or other type of message that the user 



of MS#1 is reading, or is otherwise displayed using dis- 
play 1 4. 

[0029] It should be noted at this point that no changes 
are required to the software of the network operator 1 , 

5 and furthermore the technique is compatible with an in- 
stalled base of mobile stations that do not possess this 
functionality. That is, if the mobile station does not sup- 
port the teachings of this invention, then It may simply 
not reply to the location information inquiry, or if the mo- 

10 bile station receives the location infonnation, it may sim- 
ply indicate that it was received. 
[0030] The location information could be manually at- 
tached by the user, via the mobile station Ul, at the end 
of the reply SMS message, or anywhere in the SMS 

15 message (there can be many location tags within a sin- 
gle SMS or other type of message). Alternatively, the 
SMS message structure could itself have predefined 
fields for containing the location Information. That Is, a 
specific type of SMS or other type of reply message may 

20 be defined that automatically obtains, inserts and trans- 
mits the location infonnation when queried by another 
mobile station 10. Altematively, the location of mobile 
station 1 0 could be automatically attached to each SMS 
or other type of message that is transmitted by the mo- 

25 bile station 10. However, it should be kept in mind that 
a particular user may not wish to reply to every location 
query received from another mobile station 10, and in 
some cases may even wish to provide an erroneous lo- 
cation. As such, the automatic attachment of location 

30 information may be overridden by the user, or it may be 
accoriiplished In accordance with some user-defined 
protocol, or it may be performed for only a select class 
of inquiring mobile stations. 

[0031 ] Further in accordance with the teachings herein, 

35 a dynamic SMS (DSMS) message is provided that Is dis- 
played to the user In a dynambally changing manner, de- 
pending on the current difference in locations between the 
two users (or some reference or beacon location(s)). The 
use of the location of MS#2 as a reference or beacon also 

40 has the benefit of reducing the adverse effect of the GPS 
SA, as will be described in further detail below. In this em- 
bodiment the mobile statton 1 0 recognizes the location in- 
formation In the received SMS message, and then up- 
dates the location information as the location infonnation 

45 changes. This can ailso encompass the relative location 
Infomnation that Is conrpared to the other mobile station. 
The updating can be done automatically by the mobile sta- 
tion 10, such as every 10 seconds, or whenever the loca- 
tion changes by some amount. Altematively, the updating 

50 can be perfonned manually in response to the user read- 
ing and re-reading the SMS message received from the 
MS#2. As before, the location information or location 
"tags" can be provided within the SMS text (within the cur- 
rently allocated 160 characters), or it may be attached to 

55 the SMS message structure. The fomnat may be, in a plain 
text example: 

<Lat23o15,Long138o1 7>, or <N23o15'32",E138o17'28"> 
i.e., latitude 23 degrees, 15 minutes, longitude 138 de- 
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grees, 17 minutes, or In HTML fomiat it could be ex- 
pressed as: 

<Pos>Lat23o15. Long138o17</POS>. 
[0032] If the user of MS#1 is walking in a direction that 
the user of MS#2 is indicated as being located in. then s 
a range to the MS#2 can be updated to reflect the de- 
creasing distance as the user of MS#1 approaches 
MS#2. For example, the first displayed message may 
be "300 meters South", then the second displayed mes- 
sage may be "275 meters South" as the user of MS#1 io 
walks (or drives) In a southerly direction, etc. 
[0033] It can be appreciated that the effect of the in- 
tentional interference in the GPS determined location is 
at least partially mitigated by using the GPS-derived lo- 
cation of MS#2 as the location reference or beacon, as- is 
suming the MS#2 is subject to the same SA as the 
MS#1 . This will typically be the case when the two mo* 
bile stations are operating in the same cell, or possibly 
with the same network operator. In this case the accu- . 
racy of the relative location determination may be im- 20 
proved to as much as about two meters. 
[0034] It is noted that the GPS interference signal 
changes with time. As such, comparing the current lo- 
cation of MS#1 to the stored location of MS#2 after some 
period of time can result in an apparent and abrupt 25 
change in the location difference. This problem can be 
at least partially addressed by time-tagging the received 
SMS message from MS#2, and requesting an update 
after some period of time has elapsed. However, for 
many applications any resultant degradation in accura- 30 
cy may not be significant, as two users may be able to 
visually recognize one another over a distance that is 
greater than the distance error. 

[0035] The mobile station 10 may employ as many 
beacons as there are available SMS storage slots in the 35 
memory 1 3, and/or one SMS message may contain sev- 
eral position codes or location tags. 
[0036] It is also within the scope of this invention to 
provide for transmitting the locations of one or more 
fixed reference landmarks in SMS or other messages. 40 
For example, in an urban area the location (s) of one or 
more prominent buildings or other structures (e.g., a 
bridge or monument) can be transmitted and identified. 
This can be used to facilitate the navigation instructions 
provided by the MCU 12. to the user of the MS#1 . As 45 
but one example, the instruction displayed to a user In 
New Yori^ City could be: "Walk North 1 800 meters (make 
sure that the Empire State Building is behind you to your 
left)." The reference location(s) need not be fixed loca- 
tions, but could as well be the current locations of other so 
mobile stations 10. 

[0037] As a further enhancement, and referring to Fig. 
4, the display 14 may be controlled so as to display a 
"compass" to the user, so that the user of MS#1 is vis- 
ually instructed as to which direction (and optionally how ss 
far) to travel to arrive at the location of the user of MS#2. 
[0038] In a further embodiment of this invention, such 
as the MMS embodiment, by the use of a Wireless Ap- 



plication Protocor (WAP) .service, and various WAP pro- 
tocols such as WSP GET and POST, and WAP PUSH, 
the MS#1 and the MS#2 are enabled to communicate 
with one another and/or with a MMS Center (MSSC). 
[0039] Further in this regard, it can be appreciated 
that in another embodiment of this invention both mobile 
stations 1 0 transmit their location information to the net- 
work operator 1 , who In turn computes the relative dif- 
ference in their positions, and provides instructions in a 
return message to one or both mobile stations 10 with 
directions on arriving at a meeting place. The mobile sta- 
tions 1 0 can send their location information once, or pe- 
riodically so as to insure that one or both of the users is 
following the correct path. 

[0040] This same technique can be modified for op- 
eration with the first embodiment described previously. 
For example, while one of the users could remain sta- 
tionary and await the arrival of the other. In some cir- 
cumstances this may be difficult or impossible to 
achieve. As such, MS*1 and MS#2 may both be in mo- 
tion, and could periodically exchange their current (e.g., 
GPS-derived) locations, and each MCU 12 computes 
the difference in the locations and, for example, displays 
the range and the relative bearing to the other. 
[0041] If the distance between MS#1 and MS#2 clos- 
es at a relatively constant rate, then the MCU 12 or the 
network operator 1 may also calculate an approximate 
time required to reduce the remaining distance to zero, 
and display this to the user as well (e.g., Time left until 
meeting: approximately 3 minutes"). 
[0042] While discussed thus far in the context of 
MS#1 and MS#2, it should be realized that these teach- 
ings could be extended to three or more mobile stations 
and their respective users. 

[0043] While described in the context of two mobile 
station users, such as two persons each carrying a cel- 
lular telephone, the teachings of this invention have wid- 
er applk:abilfty. For example, a radiotelephone trans- 
ceiver including GPS capability can be placed within an 
object carried by a person or an animal. 
[0044] Assume first forthis example that a GSM trans- 
ceiver and GPS receiver, along with a battery, are incor- 
porated within a collar worn by a hunting dog. The hunter 
can then send, using his mobile station 1 0, a SMS mes- 
sage to the GSM transceiver contained within the collar. 
In response, the GSM transceiver automatically trans- 
mits a reply SMS message containing the GPS-derived 
location of the collar In this manner the hunter is ena- 
bled to determined the location of the animal, as well as 
whether the animal is moving in a direction towards or 
away from the hunter. 

[0045] A similar arrangement can be used to deter- 
mine the location of a child having the GSM transceiver 
and GPS receiver contained within or on a bicycle, or a 
backpack, or any other suitable item that the child is ex- 
pected to carry with him or her. 

[0046] It should be further appreciated that this tech- 
nique could be used to query the location of a user's 
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automobile, assuming thatthe automobile when parked 
has an operable mobile station and GPS capability. In 
this manner one can locate one's vehicle should one for- 
get where the vehicle Is parked. This technique can also 
be used to locate a vehicle that was removed without 
authorization by the owner. In this embodiment the mo- 
bile station could be a vehicle-installed earphone or the 
like. 

[0047] Based on the foregoing description, and refer- 
ring to Fig. 3, it can be realized that the teachings herein 
provide a method for operating a mobile station, where 
the method includes steps of: (A) (optionally) transmit- 
ting a first message from a first mobile station to a sec- 
ond mobile station; in response to receiving the first 
message, or autonomously if the first message is not 
received (B) transmitting a second message from the 
second mobile station to the first mobile station, the sec- 
ond message comprising data for specifying a current 
location of the second mobile station; in response to re- 
ceiving the second message, (C) storing the second 
message in the first mobile station, and (D) determining 
a difference between the current location of the second 
mobile station and a current location of the first mobile 
station. The method further includes a step of (E) dis- 
playing a message to a user of the first mobile station 
for providing the user with information for enabling the 
user to reduce the difference towards zero. 
[0048] The steps D and E can be iterated a plurality 
of times as the distance between the first and second 
mobile stations 10 is reduced towards zero, such as 
each time that the user retrieves the second message 
for display. The steps A-E can be iterated as well if, for 
example, the first message includes the location of 
MS#1. 

[0049] Based on the foregoing discussion and the var- 
ious examples and embodiments described above, it 
can be appreciated that the teachings of this invention 
can be practiced using a wide variety of mobile station 
embodiments, as well as various types of wireless mes- 
saging embodiments. 

[0050] Furthermore, the user can be informed of the 
information relating to the other mobile station 1 0 by us- 
ing the visual display 14, and/or by using a voice syn- 
thesis function as a "display" function. 
[0051 ] The location information may as well be part of 
the SMS or MI\^S message structure, and furthermore 
the location infonnation can be sent without first receh/- 
ing an inquiry from another mobile station (e.g., MS#1). 
[0052] Furthermore, and as was indicated previously, 
a feature of these teachings Is the dynamic SMS 
(DSMS) message (or a dynamic MMS message) that is 
displayed to the user in a dynamically changing manner, 
for example, as a function of the current difference in 
locations between the two users (or some reference or 
beacon location). The displayed information to the user 
can thus be changed as the location(s) of MS#1 and/or 
MS#2 change. The location/display updating operation 
can be done automatically by the mobile station 1 0, such 



as every n seconds, or whenever the location changes 
by some amount (e.g., by 10 meters). The period be- 
tween display updating operations can also be made 
adaptive. For example, the more rapidly thatthe location 

5 between MS#1 and MS#2 changes, or between the mo- 
bile station 1 0 and some reference beacon or landmark, 
by some amount (e.g., 1 0 meters), the more often Is the 
displayed information updated. Alternatively, the updat- 
ing can be performed manually in response to the user 

10 reading and re-reading the SMS message received from 
the MS#2. 

[0053] Thus, while the invention has been particularly 
shown and described with respect to preferred embod- 
iments thereof, It will be understood by those skilled in 
fs the art that changes in form and details may be made 
therein without departing from the scope and spirit of the 
Invention. 



20 Claims 

1. A method for operating a mobile station, comprising 
steps of: 

25 transmitting a message from a second mobile 

station to a first mobile station, the message 
comprising data for specifying a current loca- 
tion of the second mobile station; 

30 in response to receiving the message, storing 

the message in the first mobile station and de- 
temninlng a difference between the current lo- 
cation of the second mobile station and a cur- 
rent location of the first mobile station; and 

35 

displaying a message to a user of the first mo- 
bile station for providing the user with informa- 
tion for enabling the user to reduce the differ- 
ence towards zero. 

40 

2. A method as in claim 1 , wherein the Information is 
comprised of the current latitude and longitude of 
the second mobile station. 

45 3, A method as in claim 1 , wherein the Information Is 
comprised of a distance to the current location of 
the second mobile station from the current location 
of the first mobile station. 

so 4. A method as in claim 1 , wherein the information is 
comprised of a direction to the current location of 
the second mobile station relative to the current lo- 
cation of the first mobile station. 

S5 5. A method as in claim 1 , wherein the information is 
comprised of a direction to the current location of 
the second mobile station relative to the current lo- 
cation of the first mobile station, and relative to at 
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least one reference location. 

6. A method as in claim 1 , wherein the information is 
comprised of a distance to the current location of 
the second mobile station from the current location 5 
of the first mobile station, and a direction to the cur- 
rent location of the second mobile station relative to 
the cun-ent location of first mobile station. 

7. A method as in claim 1 , wherein the message is io 
comprised of text. 

8. A method as in claim 1, wherein the message is 
comprised of text and graphics. 

15 

9. A method as in claim 1 , wherein the message is 
comprised of a Short Message Service message. 

10. A method as in claim 1, wherein the message is 
comprised of a Multimedia Messaging Sen/ice mes- 20 
sage. 

11. A method as in claim 1, wherein the message is 
comprised of an electronic mail message. 

12. A method as in claim 1 , wherein the step of trans- 
mitting the message from the second mobile station 
comprises an initial step of determining the cun^ent 
location of the mobile station using transmissions 
from satellites of the Global Positioning System. 

13. A method as in claim 1 , wherein the step of trans- 
mitting a message from the second mobile station 
comprises an initial step of determining the current 
location of the mobile station using at least one of 
Observed Time Difference (OTD) data, Timing Ad- 
vance (TA) data, Time Of Arrival (TOA) data, Global 
Positioning System (GPS) or Differential GPS 
(DGPS) data, or a comparable positioning system. 

14. A.method as in claim 1 , wherein the step of deter- 
mining a difference between the current location of 
the second mobile station and the current location 
of the first mobile station, and the step of displaying 
the message to the user of the first mobile station, 
are performed a plurality of times. 

15. A method as in claim 1 , and further comprising an 
initial step of transmitting an initial message from 
the first mobile station to the second mobile station, 
wherein, in response to receiving the initial mes- 
sage, the second mobile station transmits the mes- 
sage. 

16. A method as in claim 1 , wherein the step of deter- 
mining a difference between the current location of 
the second mobile station and the current location 
of the first mobile station, and the step of displaying 



the message to the user of the first mobile station, 
are performed in response to the user of the first 
mobile station accessing the stored message for 
display. 

17. A method as in claim 1 , wherein the step of deter- 
mining a difference between the current location of 
the second mobile station and the current location 
of the first mobile station, and the step of displaying 
the message to the user of the first mobile, are per- 
formed each time that the user of the first mobile 
station accesses the stored message for display. 

18. A mobile station, comprising: 

a wireless receiver; 
a display; 

a controller coupled to said receiver, to said dis- 
play, and to a memory; and 

a location detemnining module having an output 
coupled to said controller; wherein 

said controller is responsive to a receipt of a 
wireless message from a second mobile sta- 
tion, the wireless message comprising data for 
specifying a current location of said second mo- 
bile station, for storing the wireless message in 
said memory and for detemriining a difference 
between the current location of said second 
mobile station and acurrent location of said mo- 
bile station, said controller operating to display 
a message to a user of said mobile station for 
providing the user with infomnation for enabling 
the user to reduce the difference towards zero. 

19. A mobile station as in claim 18, wherein the infor- 
mation is comprised of at least one of a current lat- 
itude, and longitude of said second mobile station; 
a distance to the current location of said second mo- 
bile station from the current location of said mobile 
station, a direction to the current location of said 
second mobile station relative to the current loca- 
tion of said mobile station, a direction to the current 
location of said second mobile station relative to at 
least one reference location, and an estimated time 
before the difference is reduced to about zero. 

20. A mobile station as In claim 1 8, wherein the wireless 
message is comprised of a Short Message Service 
message. 

21 . A mobile station as in claim 18, wherein the wireless 
message is comprised of a Multimedia Messaging 
Service message. 
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22. A mobile station as In claim 1 8, wherein the wireless 
message is comprised of an electronic mail mes- 
sage. 

23. A mobile station as in claim 18, wherein said posi- s 
tlon determining function is responsive to transmis- 
sions from satellites of the Global Positioning Sys- 
tem. 

24. A mobile station as In claim 18, wherein said posi- io 
tlon determining function is responsive to at least 
one of Observed Time Difference (OTD) data, Tim- 
ing Advance (TA) data, Time Of Amval (TOA) data. 

or Global Positioning System (GPS) or Differential 
GPS (DGPS) data. is 

25. A mobile station as in claim 18, wherein said con- 
troller repetitively determines the difference be- 
tween the current location of said second mobile ■ 
station and the current location of said mobile sta- 
tion. 

26. A mobile station as in claim 18, wherein said con- 
troller repetitively determines the difference be- 
tween the current location of the said second mobile ^5 
station and the current location of said mobile sta- 
tion in response to the user of said mobile station 
accessing the stored wireless message for display. 

27. A mobile station as In claim 1 8, and further compris- 30 
ing a wireless transmitter, wherein said controller In- 
Itialiy transmits a location Inquiry message via said 
transmitter to the second mobile station, and where- 
in said second mobile station transmits the wireless 
message that comprises data for specifying the cur- 55 
rent location of said second mobile station in re- 
sponse to receiving the location Inquiry message. 

28. A method for operating a wireless communications 
system, comprising steps of: 40 

transmitting a message from a first mobile sta- 
tion to a network center, the message compris- 
ing data for specifying a current location of the 



first mobile station and the second mobile sta- 
tion for display to a user, the information for en- 
abling the userto reduce the difference towards 
zero. 

29. A method for operating a mobile station, comprising 
steps of: 

(A) transmitting a message from a second mo- 
bile station to a first mobile station, the mes- 
sage comprising data for specifying a current 
location of the second mobile station; 

(B) in response to receiving the message, stor- 
ing the message in the first mobile station and 
detennining a difference between the current 
location of the second mobile station and a cur- 
rent location of the first mobile station; 

(C) displaying a message to a user of the first 
mobile station for providing the user with infor- 
mation for enabling the userto reduce the dif- 
ference towards zero; and 

repeating steps (A), (B) and (C) a plurality of 
times for providing the user of the first mobile station 
with a dynamically changing display. 

30. A method for operating a mobile station, comprising 
steps of: 

(A) transmitting a message from a second mo- 
bile station to a first mobile station, the mes- 
sage comprising data for specifying a current 
location of the second mobile station; 

(B) in response to receiving the message, stor- 
ing the message in the first mobile station; 

(C) determining a difference between the 
stored location of the second mobile station and 
a current location of the first mobile station; 

(D) displaying a message to a user of the first 



25 



first mobile station; 4s mobile station for providing the user with Infor- 

mation that is Indicative of the determined dlf- 
transmitting a message from a second mobile ference; and 

station to the network center, the message 

comprising data for specifying a cun-ent loca- repeating at least the steps (C) and (D) a plu- 

tion of the second mobile station; so raiity of times for providing the user of the first mo- 

bile station with a dynamically changing display. 

in response to receiving the first and second 
messages, determining a difference between 
the current location of the first mobile station 
and the current location of the second mobile ss 
station; and 

transmitting information to a least one of the 
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